No explanation has been made as to why decidual reaction occasionally takes place in these extra-uterine situations. I have none to offer, but I do suggest that it is the formation of decidual cells which is the primary event, and that this determines where the ovum will be embedded. Also, that there is a chemical affinity between the ovum and decidual tissue, and that in whatever part of the genital tract the ovum first meets with decidual tissue, there it will embed itself. This hypothesis will explain the occurrence of ectopic pregnancy in the various sites where it has been observed, and it will also explain why embedding normally takes place in the body of the uterus.
No explanation has been made as to why decidual reaction occasionally takes place in these extra-uterine situations. I have none to offer, but I do suggest that it is the formation of decidual cells which is the primary event, and that this determines where the ovum will be embedded. Also, that there is a chemical affinity between the ovum and decidual tissue, and that in whatever part of the genital tract the ovum first meets with decidual tissue, there it will embed itself. This hypothesis will explain the occurrence of ectopic pregnancy in the various sites where it has been observed, and it will also explain why embedding normally takes place in the body of the uterus.
Dr. T. W. EDEN said that the suggestion Dr. Williams had made with regard to the implantation of the fertilized ovum was a very interesting one. He remembered that imlany years ago Dr. Berry Hart, of Edinburgh, advanced the view that the ovum could only be irnplanted on a connective tissue suirface, and the denudation of patches of the menstrual endometrium was a necessary prelinminary to implantation in the uterus. This theory resembled that suggested by Dr. Williams in attributing an all-important r6le to connective tissue. He thought Dr. Williams should define more clearly what he m--eant by a " decidual reaction." The formation of large connective tissue cells was only one of a series of changes which made up the transformation of endometrium into decidua. If there was any special chemical affinity between these " decidual " cells and the fertilized ovuiu, then the exfoliation of overlying epithelium would appear to be a necessary preliminary to embedding.
r May 20, 1927. The Internal Secretions of the Ovary.
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-(Beit Memorial BResearch Fellow.)
THE solution of the type of problem found in studying the internal secretions of the ovary is most satisfactorily sought by experiment, and since the lower mammals have to be used for this type of work, it is on their reactions that our knowledge of ovarian activity mainly depends. At the same time, however, ovarian activity in the human subject must obey similar laws, and with the aid of clinical observations, experimental work on the lower mammals may be made to throw much light on the problems associated with the humnan species.
The ovarian cycle, consisting of the periodic maturation of ova and the consequent production of corpora lutea, is strictly correlated with changes in the accessory organs. This synchronization is so affected that the right thing is happening in the accessory organs at the right time. At ovulation changes occur which characterize the period of oestrus, this being the time, and the only time in lower mammals, at which the female will receive the male. Immediately following this phase, and correlated with the early growth of the corpus luteum, the uterus makes preparations for the reception of the fertilized ovum. In the absence of fertilization, uterine degeneration sooner or later sets in, to be followed by a period of rest (dicestrus or ancestrus) before the next occurrence of cestrus. The cestrus phase of the cycle associated with the maturation and rupture of follicles is commonly known as the "follicular" phase, wlhereas the stage associated with the development of the corpus luteum is called the "luteal" phase.
The entire pubertal life of the uterus may thus be said to consist of a series of preparations for the reception of fertilized ova, and in the absence of pregnancy the cycle goes on indefinitely during reproductive life.
The actual degree of preparation which is made for the reception of fertilized ova varies greatly in different species. In the mouse and the rat the preparation is very slight, and consists only of certain changes which are associated with the maturation Parkes: The Internal Secretions of the Ovary of the Graafian follicle. If fertilization is not effected, the cycles immediately start again, and no further time is occupied in preparation for the reception of ova. In other mammals, however, such as the guinea-pig and the cow, the changes associated with ovulation are only the beginning of the active phase of the cycle. After ovulation the corpus luteum persists for a much longer period than in the mouse, and a phase of the cycle is found which is dominated by the corpus luteum. In this phase of the cycle, which follows immediately after ovulation, extensive preparation for pregnancy is made. Thus, in the guinea-pig decidual tissue is found to be present in the uterus soon after each ovulation, irrespective of wlhether or not fertilization has occurred. This developinent of the uterus proceeds until thle corpora lutea undergo involution, and then involution of the uterus also begins. The type of cycle represented by the guinea-pig may show further elaboration and this leads to the condition of affairs which is found in animals such as the dog and the rabbit. In these and other animals the stage of the active phase of the cycle associated with ovulation is purely a minor one and the luteal pbase is accentuated until a semblance of pregnancy is found, even in the absence of fertilization. The condition of affairs which is found after ovulation in these animals is known as pseudo-pregnancy.
The uterine changes associated with the development of the corpora lutea are very considerable, and in addition, changes characteristic of pregnancy also take place in other accessory reproductive organs, such as the mammary glands. At the end of pseudo-pregnancy, brought about by the involution of the corpora lutea, many phenomena which are characteristic of true parturition are found. Thus, in the dog, lactation may actually start at the end of pseudo-pregnancy, and in the rabbit a nest is made as though for the reception of young. Pseudo-pregnancy represents the highest state of development of the accessory organs of reproduction in the absence of true pregnancy.
As regards these lower mammals, the cyclic changes which take place are fairly definitely known, and the significance of the changes in one species, as compared witlh those in another, is pretty well understood. Controversy, however, still surrounds the problem of correlating the cyclic changes in the human female witlh those which are found in the lower mammals. Much evidence, however, goes to show that the luteal phase of the cycle is dominant in the human subject, and that menstruation represents degeneration of the uterus consequent upon the failure to conceive. On this view the human menstrual cycle may be explained as follows: Ovulation is commonly supposed to occur about thirteen to fifteen days after the beginning of the previous menstruation. The subsequent development of the corpus luteum brings about the pre-menstrual development of the uterus, and the involution of the corpus luteum after about ten days' functional development leads to the retrogressive uterine changes which result in menstruation. On this theory, therefore, the pre-menstrual development of the uterus is lpreparation for the reception of a fertilized ovum, and is under the control of the corpus luteum; menstruation itself may almost be said to be the abortion of an unwanted decidua.
The various types of sexual cycle which are found in mammals have now been briefly indicated, and the means by which the ovarian cycle is so exactly correlated with that occurring in the accessory organs must be considered. Experimental excision has made it quite certain that the presence of the ovary is essential for (a) The early development of the accessory organs. (b) The cyclic activity of the accessory organs in the absence of pregnancy.
(c) The maintenance of pregnancy and the development of the mammary glands. This points to the clear deduction that those changes result from ovarian activity. In addition, the fact that transplantation has not the same inhibitory 16G64 action as ovariotomy suggests most strongly that the control by the ovary is endocrine in nature.
The third and most conclusive test of internal secretion, namely, the extraction of the active principle, has, however, only been l)erformed definitely as regards one of the numerous functions of the ovary. For many years various workers have been preparing extracts of ovary with a view to producing in the ovariotomized animal changes similar to those whiclh are found in the intact female. Particularly, their efforts were directed to obtaining extracts capable of producing symptoms of cestrus after removal of the ovaries. The early efforts were, however, greatly retarded by the lack of any easy and conclusive means of testing for the occurrence of cestrus, and it was not until the elaboration of the vaginal smear technique in mice, rats and guinea-pigs, that much headway was made with the extraction of ovaries. This technique, however, has now made possible the easy and rapid testing of any extract for cestrusproducing properties. As a result of this advance in technique a definitely cestrus-producing extract of ovary was soon prepared, the credit for a first conclusive demonstration belonging to Allen and Doisy. Since their first work was published in 1922, a great deal of work has been done on the cestrus-producing hormone of the ovary, especially as regards its purification and physiological action. The original source of this hormone was liquor folliculi, and the fact that the cestrus-producing hormone of the ovary was originally detected in the Graafian follicle lent strong support to the theory that the maturation of the follicle was the direct causative factor of the cestrous changes in the accessory organs. Since that time, lhowever, the cestrusproducing hormone has been detected in the stroma tissue of the ovary, in the fluid which is found inside hollow corpora lutea and in the placenta, in amounts comparable with tbose found in the follicle. It cannot be said, therefore, on the evidence of its presence there, that the cestrus-producing hormone is essentially elaborated by the ma,turing follicle. We have, in fact, definite evidence that this hormone is not essentially elaborated by the follicle, and that the maturing follicle is not the essential factor in the causation of cestrus. I refer, of course, to the numerous experiments on X-ray sterilization of the ovary which have shown that the cestrous cycle still persists after the entire obliteration of the Graafian follicles. As a result of the preparation of the cestrus-producing principle of the ovary, it may be said that the control of the follicular phase of the cycle has now been partially determined, but we are little further on in locating the internal secretions associated with the corpus luteuim. The functions of the corpus luteum have been roughly indicated above, and they may be summed up as: (1) The sensitization of the uterus after ovulation;
(2) the maintenance of pregnancy; (3) inhibition of cestrus and ovulation during pregnancy, and (4) the development of the mammary glands. That these functions are probably performed by means of internal secretion on the part of the corpus luteum has been found in the same way as the hormonic control of cestrus was determined, namely, by excision and transplantation. Extracts of corpus luteum have, however, been far less successful in imitating the effects of the intact organ than have the cestrus-producing extracts, and the only function of the corpus luteum wlhich has so far been successfully simulated by extraction and injection is that of cestrus inhibition. Within the last two years it has been found possible to stop the occurrence of cestrus in the normal female rodent by the injection of extracts of corpus luteum. Whether this same extract will perform the other functions of the corpus luteum has not yet been determined, but on general grounds it seems improbable that one single substance can perform the varied functions of the corpus luteum.
We are in a position, therefore, at the present moment, to say that we have at our command the cestrus-producing hormone of the ovary and the cestrusinhibiting principle-the latter in an extremely impure state. What clinical use Parkes: The Internal Secretions of the Ovary can be made of our present ovarian extracts? If, as seems most probable, the lhuman cycle is mainly dominated by the corpus luteum, and the phenomena associated with pregnancy (as among other mammals) are entirely under the control of the corpus luteum, it does not seem that there is much scope for the clinical use of the cestrus-producing hormone. Actually, however, the situation is not so unpromising as would appear at first sight. The general nature of the reproductive cycle suggests that the cestrus-producing hormone and the corpus luteum act in many ways in opposition to each other, and experimentation has shown that the injection of the cestrus-producing hormone during the time when the corpus luteum is dominant, namely, during the luteal phase of the infertile cycle, during pregnancy, or during lactation, may override the domination of the corpus luteum. Thus, animals may be brought into cestrus, when cestrus would not otherwise occur, and pregnancy may be terminated, when the corpus luteum is overridden by the injection of the cestrus-producing hormone. It would seem, therefore, that a possible clinical use for the ocstrus-producing hormone could be found in injection for the purpose of overriding a persistent corpus luteum, when a persistent corpus luteum is leading to an undesirable condition.
Another line of work also suggests a promising scope for clinical work. There is some reason to suppose that the cestrus-producing hormone is responsible for the maturation of Graafian follicles, as well as for the other phenomena associated with cestrus, and, if this is so, the hormone must be supposed to have a stimulating action upon the Graafian follicles. Further, since the maturation of the Graafian follicles is essential for the subsequent production of corpora lutea, it is highly probable that pathological conditions brought about by deficient activity of the ovary resulting in the absence of maturing Graafian follicles and of corpora lutea might be remedied bv stimulation of the ovary through the injection of the cestrus-producing hormone.
As regards the hormone or hormones of the corpus luteum it is clear that they would provide a valuable clinical weapon in cases in which deficiency of the corpus luteum was indicated, as, for instance, in some cases of amenorrhcea, premature birth and mammary deficiency. As pointed out above, however, such extracts of corpus luteum as have been found to possess any activity, are so far insufficiently pure and insufficiently studied for clinical use.
Cases in which the cestrus-producing hormone (for which the namne "cestrin" has elsewhere been suggested) has been used clinically, include those of amenorrhcea, sterility, and delayed )arturition. Some time ago Allen, Pratt and Doisy reported that they had induced pre-menstrual symptoms by the injection of the hormone, but the small doses used by them and the indefinite nature of the symptoms produced suggest that their results cannot be considered of much value. More recently, positive results have been obtained in cases of sterility and amenorrhrea. In this connexion recent work on the conditions governing parturition is of interest. The researches of Marshall and Dixon suggest that parturition is brought about by excitation of the pituitary gland at the end of parturition, and further, that this excitation results from ovarian activity, which commences upon the retrogression of the corpus luteum. It would seem, therefore, that injection of the cestrus-producing lhormone during pregnancy in sufficient amounts to override the persistent corpus luteum would result in premature parturition being brought about in the human subject, as it has been found to be in lower mammals.
A further type of pathological condition, in which ovarian therapy is indicated, comprises cases of infantile uteri, but it is doubtful whether the cestrus-producing hormone is of any definite value in such cases. The initial development of the accessory organs of reproduction is, of course, known to depend upon ovarian activity, and it has been found experimentally that the infantile uterus of the immature rodent can be made to undergo sudden hypertrophy as the result of aestrin injection. This hypertrophy, however, is merely the result of the effort of the immature uterus to come into cestrus, and appears to be an evanescent effect. We have, therefore, no direct evidence that the oestrus-producing hormone is the same factor as that responsible for the original pre-pubertal development of the uterus, and no evidence therefore that injection of the cestrus-producing hormone would have any specific therapeutic effect in cases of infantile uteri. I am afraid that this review of our present knowledge of the internal secretions of the ovary can hardly be considered as a satisfactory record of work accomplished, especially as regards clinical applications, but we have at least progressed in recent years, and though our knowledge of ovarian activity relates largely to the lower mammals the future should see it applied to the human subject with striking success.
Professor BLAIR BELL said that he himself had always taken the greatest interest in comparative histological and physiological studies of the female genitalia, and had endeavoured to apply observations made on the lower animals to human phenomena. This, however, was not always directly possible, for there were in some respects considerable differences in structure, and, therefore, in function. Nevertheless, the main features were doubtless similar among placental mammiials.
Pseudo-pregnancy was a very common and interesting condition that occurred probably only in animals under domiiestication and experimentation, and in man. He could not discuss at length the histological appearances found in the uteri of aniimials in these circumstances, but he would like to emphasize that the corpus luteum not only persisted, but might even undergo hypertrophy. This was of great importance, for it was correlated with psychic and constitutional disturbances similar to those seen in true pregnancy. Professor Blair Bell then recounted his observations of pseudo-pregnancy in a terrier-bitch; six weeks after oestrus she would make a nest for the expected puppies that would never appear, her mammee would enlarge and " milk " would be secreted. At this time, although a great pet, she lost much of her interest in human beings. In rabbits the condition could be produced experimentally and almost at will.
With regard to what might be called the physiological antagonism between the follicular mechanismn and the corpus luteum, he believed that Leo Loeb was the first to demonstrate the cyclical correlation between the two structures. That was a discovery of the first importance; it formed the basis of much subsequent work in regard to cestrus and menstruation.
With regard to the effect of X-rays on the ovary and especially in regard to the statement that in mice destruction of the follicles did not inhibit the cestrus, he himself had shown many years ago that in the rabbit the uterine function m-light be maintainied by the transplantation of the central portion of the ovary which contained only interstitial cells. In adult rabbits, the ovaries of which were chiefly composed of interstitial cells, it was quite easy to resect the follicles which were situated entirely on the surface of the organ. He asked all those now working on the active hormone of the follicular secretion, not to neglect the opportunity of studying the effect of this substance on the other organs of internal secretion. He had shown some fifteen years ago that the ovary was intimately connected with the thyroid and pituitary body, and the function of these organs formed a definite complex which he had described as the " sex-complex." It might, therefore, be said that the effect of this correlation of secretions was not only local, but also general, psychical and physical.
[Jiune 17, 1927. Radiogram of a Nagele's Pelvis. By W. GILLIATT, M. S.
THIS is a radiogram of the pelvis of a young woman, aged 22, who consulted me in February, 1926, when twenty weeks pregnant for the first time. She had been operated upon in Liverpool in May, 1924, for a renal calculus and had been told she had an oblique pelvis, which had been discovered when the urinary tract was X-rayed. She subsequently sent me this print which shows very well the absence of the right ala of the sacrum. AU-CH. 2 *
